Initiation of DNA replication in a eukaryotic rolling-circle replicon: identification of multiple DNA-protein complexes at the geminivirus origin.
The mechanism of initiation of DNA replication in eukaryotic rolling- circle replicons is still poorly understood in molecular terms. Geminiviruses, a family of plant DNA viruses, which use this strategy during part of their replicative cycle, replicate in the nucleus and are amenable to molecular studies. Except for the virally encoded initiator protein (Rep), geminivirus DNA replication relies on cellular factors, likely interfering with cell cycle regulation of the infected cell. Here, we report the identification of three distinct DNA-protein complexes of the DNA replication initiator protein encoded by wheat dwarf geminivirus (WDV) within viral regulatory sequences controlling DNA replication and transcription. We have mapped the WDV Rep binding sites by combining gel-shift assays, electron microscopy and DNase I footprinting. Two of the Rep-DNA complexes (C and the V) are high-affinity complexes, located in the proximity of the two divergent TATA boxes, at 150 and 90 bp, respectively, from the DNA replication initiation site. The third one, the O-complex, is a low-affinity complex, which can assemble under conditions supporting the DNA cleavage reaction. This suggests that it might be responsible for initiation of rolling-circle DNA replication in WDV and other members of the Mastrevirus genus.